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Experimental Details
General procedures: Unless otherwise stated, all operations were performed in a M.
Braun Lab Master dry box under an argon atmosphere or using high vacuum standard Schlenk techniques under an argon atmosphere. Pentane was sparged with argon for 30 minutes and dried using a two-column solvent purification system where columns designated for pentane were packed with activated alumina. Tetrahydrofuran was distilled from purple Na 0 /benzophenone under argon. Benzene and deuterated benzene (C 6 D 6 ) were vacuum distilled from purple Na 0 /benzophenone. All solvents were stored over 4 Å molecular sieves after being transferred to a glove box. Celite and 4 Å molecular sieves were activated under high vacuum overnight at 300 ºC. SiO 2-700 was prepared by heating Degauss Aerosil (204 m 2 /g) to 500 ºC (5 ºC/min), calcining in air for 4 hours, evacuating to high vacuum (10 -5 mbar), maintaining a temperature of 500 ºC for 8 hours, heating to 700 ºC (5 ºC/min), and maintaining 700 ºC for 12 hours. Titration of the SiO 2-700 using [Mg(CH 2 Ph) 2 (THF) 2 ] yielded 0.31 mmol OH g -1 corresponding to 0.92 accessible OH groups per nm 2 . NaOSi(OtBu) 3 was prepared according to literature procedures. [1] [Ga(OSi(OtBu) 3 ) 3 (THF)] was prepared using modification of a recent literature report. [2] All other reagents were purchased from Sigma-Aldrich or Strem
Chemicals and used as received. Transmission infrared spectra were recorded using a
Bruker Alpha FT-IR spectrometer. 
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Synthesis of [(≡SiO) 3 Ga(HOR)], (R = -Si(OtBu) 3 or -tBu) (2).
To a suspension of SiO 2-700 (2.007 g, 0.622 mmol -OH) in C 6 H 6 was added a clear solution of 1 (0.571 g, 0.613 mmol). The suspension was stirred for 12 hours at 25 °C.
After stirring the material was filtered, washed with C 6 H 6 (4 x 5 mL) and dried under under high vacuum (10 -5 mbar). Using 1 H NMR spectroscopy (300 MHz, 25 °C, d1 = 60 sec) with ferrocene as an internal standard, isobutene (4.3 eq), tert-butanol (1.9 eq), and THF (1.0 eq) were quantified as side products of the reaction. Elemental analysis: Ga, Pyridine adsorption studies were performed on a pellet of 3 and were monitored by infrared spectroscopy.
[3] After exposing 3 to pyridine vapor, the pellet was placed under high vacuum and analyzed at temperature intervals of 100 °C up to 500 °C (5 °C/min).
All temperatures and pressures were maintained for a minimum of 15 minutes prior to analysis by infrared spectroscopy. Retention of pyridine up to 500 °C under high vacuum and the presence of only a single set of vibrational bands for a pyridine adduct with relatively narrow full widths at half-maximum indicates the presence of a single type of strong Lewis acid site on the surface. 
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X-ray Absorption Spectroscopy
Ga K-edge X-ray absorption spectra were measured in transmission mode on the BM01B station of the Swiss Norwegian Beamlines (SNBL) at ESRF, Grenoble, France. The measurements were performed using a Si (111) double crystal monochromator. The second crystal of the monochramator was detuned by 60 % in order to suppress higher harmonic radiation. The intensities of the incident and transmitted X-rays were monitored with ionization chambers (nitrogen and argon gas filled). All spectra were acquired at room temperature in a continuous scanning mode from 10,150 to 11,500 eV, with an energy steps of 0.5 eV for 14 min. The energy was calibrated with a Zn foil (9,659 eV).
All samples were measured in the form of pellets prepared and sealed in two aluminized plastic bags (Polyaniline (15 µm), polyethylene (15µm), Al (12µm), polyethylene (75µm) from Gruber-Folien GmbH & Co. KG) using an impulse sealer inside an argon filled glovebox. The outer bag was removed prior to X-ray absorption measurements. X-ray absorption near edge structure (XANES) and the extended X-ray absorption fine structure (EXAFS) were analyzed using the Ifeffit software package. [4] Fits of EXAFS data for 
Wavelet Transform Analysis
To distinguish between contributions of Ga and Si scatters in the second coordination shell Wavelet transform (WT) analysis of EXAFS spectra was performed.
[5] WT consists in replacement of infinitely expanded periodic function in Fourier transformation by a local function, a wavelet. WT allows plotting the experimental EAXFS spectra in twodimensional form (in k-and R-space), helping to separate contributions from atoms of different atomic weights. Wavelet transform of a given EXAFS signal is defined as:
where the scalar product of the EXAFS signal and the complex conjugate of the wavelet and k' conform to localization of wavelet function in k space. In this work was used WT based on Morlet wavelet functions:
where parameters and correspond to width and frequency of the wavelet function, respectively. These parameters should be adjusted to get an appropriate resolution inan R-space. For better quality of WT images we used modified WT functions described elsewhere.
[5b]
EXAFS data for Ga 2 
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Figure S18. WT analysis of EXAFS data for [(≡SiO) 3 Ga(XOSi≡)] (X= H or ≡Si) (3).
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Figure S19. WT analysis of EXAFS data for Ga 2 O 3 reference sample. Figure S20 . WT analysis of Ga-Ga scattering path at 3.31 Å for Ga 2 O 3 reference sample.
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Propane Dehydrogenation
Catalytic test were performed utilizing a steel plug-flow reactor designed by PID Engineering. Catalyst samples were loaded into a stainless steel tubular reactor in an Ar filled glovebox. Prior to exposing the catalyst to flow conditions, a bypass was purged for 30 min with Ar (30 mL/min). The samples were then heated to 550 °C utilizing a tubular furnace under a flow of Ar (30 mL/min) and the temperature was maintained for 30 min.
The gas mixture was subsequently mixed and purged through a bypass for 20 min prior to contact with the catalyst. Reaction temperatures were maintained utilizing a thermocouple maintained in contact with the catalyst dispersed in SiC to yield a total weight of 2.5 g. The output gas composition was analyzed automatically by a GC injector programmed to sample the gas at specific times throughout the reaction. Gases were purified by passing through a column with molecular sieves and Q5 catalyst prior to introduction to the flow reactor. [6] S-26 [6] silica-supported gallium species [3a] and an industrial-like CrO XNa/Al 2 O 3 catalyst.
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Analysis of [(≡SiO) 3 Ga(XOSi≡)] (X= H or ≡Si) (3) after catalysis.
XAS measurements were performed on [(≡SiO) 3 Ga(XOSi≡)] (X= H or ≡Si) (3) after catalysis. These results indicate contribution of a new feature with an edge position of 10370.6 eV in the X-ray absorption near-edge structure (XANES) spectrum ( Figure S33 ).
This shift in edge energy has previously been attributed to either partial formation of Ga(I) or the presence of Ga(III)-H X species. [3a] To evaluate this further, infrared analysis of the spent catalyst was also performed ( Figure S35 ). No evidence of vibrational bands characteristic of Ga-H species could be identified in the range of 2100-1900 cm -1 in the infrared spectrum. Thus, we attribute this decrease in edge energy to a fraction of Ga(I) species on the surface after catalysis. The extended X-ray absorption fine structure (EXAFS) data obtained after a Fourier transform (k = 3.0-10.0 Å -1 ) also suggests some structural change of the gallium sites ( Figure S34 ). In comparison to 3, there is a decrease in intensity of the Ga-O scattering path at ca. 1.4 Å in R-space after PDH. This can be attributed either to the decrease in the number of O neighbors around gallium due to breaking of some Ga-O bonds or to an increase in the static or dynamic disorder for Ga-O bond distances after catalysis. During the partial reduction to Ga(I), additional ≡SiOH are likely generated in close proximity to the reduced gallium sites. This would generate a higher variance in Ga-O bond distances resulting in a decrease in the Ga-O scattering path. Given that migration of Ga sites does not occur (vide infra), we rationalize that the partially reduced gallium sites retain strong interaction with the silica surface, preventing both migration and further reduction. Similar to 3, EXAFS analysis after catalysis displays no intense feature at higher R-values (2.2-3.5 Å). This indicates that the siteisolation of the Ga sites is retained after PDH.
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Figure S33. XANES spectra of 3 before (blue) and after (red) PDH. The edge energy after PDH at 10370.6 eV is attributed to partially reduced gallium sites on the surface. 
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Crystallographic Details.
A suitable crystal for analysis of complex 1 (CCDC #1499756) was placed onto the tip of a MiTeGen loop coated in Paratone oil and mounted on an Oxford-Diffraction XCallibur S kappa geometry diffractometer. The data collection was carried out at 100 K using Mo Kα radiation (graphite monochromator). A randomly oriented region of reciprocal space was surveyed to achieve complete data. Sections of frames were collected with 1.0 º steps in ω with 20 s exposure times. The space group was determined based on intensity statistics and systematic absences. Using Olex2 [7] the structure was solved with the Superflip package [8] and refined using SHELXL. [9] All non-hydrogen atoms were refined with anisotropic displacement parameters. The hydrogen atoms were placed in ideal positions and refined as riding atoms. Figure S36 . View of the four chemically equivalent molecules that comprise the asymmetric unit of 1. 
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